In this paper we analyze intergenerational income and schooling mobility during the [1996][1997][1998][1999][2000][2001][2002][2003][2004][2005][2006] 
Resumen
En este trabajo se estudia la movilidad intergeneracional del ingreso y la educación durante la década de 1996 al 2006 
INTRODUCTION
the extent to which economic status is transmitted from one generation to the next has scarcely been studied in chile mainly due to the lack of longitudinal data. addressing this question is important because it can shed light on the underlying mechanics of chilean income inequality, and help to assess the degree to which the norm of equal opportunity is met in the society.
In this paper we estimate the intergenerational income elasticity and schooling correlations in chile using for the first time observed data for both parents and children. following lee and solon (2009), we generate estimates of the recent time-series variation in intergenerational mobility.
In the context of latin america, chile has been pointed out as an example for its stable macroeconomic policies and focused social programs. these have provided sustained economic growth and double of the country's income per capita during the last decade. also, they have helped to reduce poverty from more than 40 percent at the end of the 1980s to 15 percent in 2009 (casen surveys). In spite of this growth, income distribution has persisted, and chile also has been pointed out as being one of the most inequitable countries of latin america. In fact, latin americas countries have some of the most unequal income distributions of the world according to the Wdr 2006, and within this context of high inequality chile stands out, close to brazil, averaging a gini of 0.57 over the 1987-2006 period (casen surveys) . several studies have analyzed income inequality in chile (for instance, contreras, 1999; lópez and miller, 2008; meller, 2000; sapelli, 2005; solimano and torche, 2008) , but few have focused on the dynamics that configure this distribution.
While poverty and inequality measures help to evaluate a country's welfare performance in several periods, mobility indices quantify changes in the life conditions of households more rigorously across time. however, this type of analysis relies on repeated measurements of the same individuals over time or longitudinal data, which only recently became available in chile. In this study we draw upon the data of the Panel casen survey, which with three waves in 1996, 2001 and 2006 cover a ten year period, being one of the longest household panel survey conducted in less developed countries (fields et al., 2006; Jenkins and siedler, 2007b; lawson et al., 2003) .
Previous analyses of the transmission of economic status in chile have used crosssectional data to estimate the intergenerational income elasticity, however they did not observe longitudinal data. for instance, núñez and risco (2004) and torche (2005) use a separate data set on the parent's generation to estimate a first-stage regression of parent's log incomes on his education and occupation. after that, in a second stage, they estimate the regression of the children's log incomes on a prediction of his or her parent's log incomes based on the first-stage regression. as solon (2002) highlights, this two-stage procedure that uses education and occupation to predict parent's incomes is likely to lead to an upward bias. as he explains, the problem is that these first-stage parent's variables are not only associated with the children's incomes, but also might be positive predictors of the children's income even after conditioning on the parent's incomes. In the second-stage regression, when the parent's education and occupation is used only to predict the parent's incomes, it is not used as a separate explanatory variable in its own right, the resulting omitted-variables bias may lead to overestimation of the intergenerational earnings elasticity. 1 In this way, their estimate may be biased upward by their prediction of parent's income on the basis of their education and occupation. as we already mentioned, in this paper we overcome this problem by relying on observed data for both parents and children. We make this more precise in the next section, where we explain the econometric model. afterwards, in section 3, we describe the Panel casen and our sample of parents and children. In section 4 we report our results and in section 5 we make our conclusions.
ECONOMETRIC SPECIFICATION
the basic relationship that we analyze in this paper is that between parents' economic status y p and a child's economic status in adulthood y c . 2 In a similar way to mayer and lopoo (2004) we use household income rather than father's earnings as our measure of parents' economic status because household income is a better proxy for the investments that can be made in the child. like most of the economic 1 solon (1992) also provides a mathematical analysis of this problem.
2 the same analysis is done by changing economic status by years of schooling for parents and children to estimate intergenerational schooling correlations.
literature, we use a log-linear regression model, which assumes that the log of the child's income can be expressed as a linear function of his or her parents log income, according to log( ) l og( ) y y p c = + + β β ε 0 1
(1)
In this equation, β 0 is the intercept term that denotes the change in status common to all the children, β 1 is our parameter of interest that represents the elasticity of children's permanent income with respect to parents' permanent income, and ε is a random error term. like this, if the variances of the permanent incomes of the parents and children are equal, two extreme cases can be considered: a value of β 1 = 0, which indicates that there is complete mobility, in the sense that the child's economic position is completely independent of the position of his or her parents; and β 0 = 0, which indicates complete immobility, in that the child's position is totally determined by the position of his or her parents.
following solon (1992), solon (2002) and mayer and lopoo (2008) , the economic theory underlying this equation is a human capital model in which a child's economic status is a function of both child's endowments and parents' monetary investments in the child's human capital. endowments include personal attributes like ability and temperament, which are determined by genes as well as by parenting styles. 3 on the other hand, monetary investments correspond to goods and services that benefit the development of the child and result in better outcomes, which in the end determine the child's economic status in adulthood. 4 examples of these goods and services are healthy food, stimulating toys and better schooling. In this model, if some parents can invest more in their children than others, their children will have on average better outcomes than similarly endowed children.
as mayer and lopoo (2008) also note, if rich parents can buy better goods and services for their children, and rich and poor children take equal advantage from these goods and services, the fact that rich children get better schooling violates norms of equal opportunity. In this regards, our estimates of the intergenerational income elasticity could provide insight about the extent to which equal opportunity is met in chile.
In an ideal setting, we would estimate the intergenerational elasticity with parental income averaged over all the years after a child was born, as a measure of permanent income in order to reduce response error and transitory fluctuations in incomes (solon (2002) ). Unfortunately, there is no longitudinal data set suitable for this type of analysis that contains lifetime income data on both generations. for this reason most studies rely on short-run income measures to proxy for long-run economic status, and they control for the life-cycle stage of both children and parents at the times their incomes 3 for further discussion on models of intergenerational transmission of economic status and the importance of mobility see galiani (2010) . 4 for a study along these lines, see Zubizarreta (2009 ε ε
where a c and a p stand for the children and parents age respectively, and t is time dummy that controls for the parents' cohort. another restriction imposed by our data is that incomes are measured monthly for each wave. the literature documents the "noisiness" of short-run income measures as proxies for long-run economic status which causes an attenuation inconsistency in the estimation of the intergenerational income elasticity, or more simply, an underestimation of the intergenerational income correlation (solon, 1992) . In view of this, we present two sets of estimates: one with parents' household incomes measured in the first wave only, and another with parents' household incomes measured across the first two waves. In this sense, our results from the first set will provide conservative estimates of the degree of intergenerational transmission of income. 5 on the other hand, bjorklud and Jantti (1997) propose using instrumental variables in two samples (2sIV) to estimate intergenerational mobility. In this case, the parental income is instrumented by the parental level of schooling. however, this latter methodology overestimates the real parameter and therefore estimates a lower level of mobility. for our case, we did not use 2sIV but rather take a time series approach to account noisy short run fluctuations.
We also distinguish the estimations between daughters and sons. lee and solon (2009) found that daughters have better outcomes in terms of intergenerational mobility than sons. this may be due to the marriage market in which it is more possible for a woman to married a more educated men than the other way around.
DATA AND DESCRIPTIVE STATISTICS
the Panel casen survey is based on the casen cross section survey taken in 1996, the most relevant socio economic survey in chile with national and regional representation. the first wave of the panel is a sub sample of the casen survey 1996 which was re interviewed in years 2001 and 2006. follow up interviews were taken in the third, seventh, eighth and metropolitan regions which represented about 60% of the chilean population. 5 as francesconi and nicoletti (2006) note, there maybe selection problems in intergenerational mobility studies driven by the fact that the time series component of the data set is not long enough. Indeed, when working with longitudinal data that extends for less than 20 years, for example, the choice of the generation of the children is constrained by the trade-off between younger and older children. While the younger children are likely to conform a random sample of the population of children living with their parents, their observed economic status is likely to be a poor proxy of their long-run economic status. on the other hand, older children will have better measures of their long-run economic status, but this sample may over represent children who will not leave their parents' home until much later in their lives and reach a different economic status later in life. this is an issue that will be addressed in future work. the analysis in this article combines different birth cohorts of children, one of children born between 1961 and 1981, and one of children born in 1966 and 1986. the first cohort groups sons and daughters in waves 1996 and 2001 of the panel data set that became household heads in the third wave of the panel, year 2006. the second cohort groups sons and daughters in waves 1996 that became household heads or spouse in 2001 and continued in either of these household categories in the third wave of the panel, in 2006. therefore, we observe household total income for both groups when they were sons or daughters and when they became household heads or spouse.
the original data contains 9,436 children in total in 1996, from which 3,141 belong to the cohorts defined above. along with this cohort restriction, the estimation of intergenerational mobility restricts the sample to those children in the cohorts defined for whom we observe household income data when they are children, and those children that became household heads in succeeding waves. finally, the estimations below use a sample size of 1,025 observations.
When pairs of family income in t = 1 and t = 2 are constructed, the observations that are children in years 1996 given this sample structure we can observe sons' and daughters' household total income in ages that vary between 9 to 35 years old, and their household total income when they become household head or spouse in ages between 20 to 45 years old. In our analysis, we follow lee and solon (2009) to consider the effects of observing children income over a range of ages, which may cause a life cycle bias. table 2 shows a descriptive statistical analysis of the data with the variables included in the multivariate analysis. In the period we observe children as sons and daughters (t = 1). the mean age is 20.85 years old (within a range of 9 to 35 years for the cohorts chosen). children's household mean total income is of $ 338,329 chilean pesos (660 Usd). household's head age in t = 1 is around 50 years old and have on average approximately 7-8 years of schooling. and 80% of household head, in the same period are male. When we observe children as household heads or spouse, their mean age is 28 years old (within a range of 20 to 45 years); they have 12.45 years of schooling, approximately 44% of them are male, and their household income is on average $ 414,329 chilean pesos (813 Usd). Note: all statistics are calculated using longitudinal weights of the sample.
all incomes expressed here are in real terms, using 1996 as the base year. figure 1 shows the density distributions for the log income of the child in t = 2 and of the household in t = 1, showing a lightly greater income in all points of the distribution for t = 1, mainly due to a difference in life cycle between the two periods that will be accounted for in the multivariate analysis. all estimates in this article are calculated using the weights of the panel data set corrected for attrition as explained by Paredes et al. (2006) . 
A DESCRIPTIVE APPROACH TO MOBILITY
Income mobility can be studied through different analysis. one of them is the analysis of positional movements using mobility matrices to study mobility between two different categories of the same dimensions (time, generation, geographical, etc.) . table 3 shows a mobility matrix for quantiles of income. the rows show the quantile of household total income in t = 1, that is when the child has not yet become a household head. In the columns, the table shows the quantiles of household total income when the child becomes a household head. for instance, the table shows that 43% of children whose childhood household was in the first quantile of income, remained in this position when they became household heads. 6 furthermore, 6.5% of these children jumped to the highest quantile of income in adulthood. the table also shows that mobility is higher in the middle quantiles of income. 7 In the highest quantile of income, the table shows that while 56.8% of children whose childhood household was in the highest quantile of income remained in this position when they became household heads, and less than 20% of them fell two or more positions. It seems that mobility of income between generations is higher in the lower part of the 6 note however that because of the construction of these matrices, quantiles in the extremes are wider, and quantiles in the middle are narrower. Child income in t = 2 income distribution than in the top of the distribution. this is consistent with torche (2005) that shows chile as a country with higher mobility in lower levels of the income distribution. Various measures can be obtained from transition or mobility matrices as shown bellow in table 3. the first of them shows the percentage of sample members in the diagonal of the mobility matrix. from the matrix we obtain that 38% of children remained in the same position when they became household heads. the next two measures are the shorrocks met -Prais Index (shorrocks 1978) and the average Jump measure. the latter measures the average jump between deciles of each observation in our sample, while the former is an index that ranges between 0 and 1, where 0 is perfect mobility of the observations in the sample. the shorrock's index shows a value of 0.87. the average jump index shows that when children become household heads move, on average, 1.18 quantiles, upwards or downwards, from their childhood household income decile. the same analysis has been done to study schooling mobility in the sample. results are shown in table 4. years of schooling were grouped into 5 categories: less than 4 years of schooling, 4 to 8 years of schooling, 8 to 12 years of schooling, 13 to 15 years of schooling, and 16 or more years of schooling. the results show that mobility is higher for lower levels of schooling. this may be a result from promoting schooling by the chilean government in the last decades. most of the sample from lower levels of schooling (first three categories) jumped to higher school levels (9 to 12 years of schooling). In the highest level of schooling, however, the story is different and there is more rigidity. as much as 82.4% of children whose household head in childhood had 16 or more years of schooling achieved similar levels of schooling. the measures obtained from the schooling mobility matrix show higher mobility for education levels than income quantiles. the percentage of children that stayed in the same level as their household heads during childhood is 21%. furthermore, schooling mobility shows a lower shorrocks' index but a lower average jump. the results of schooling mobility analysis may be evidence that schooling policies are being effective in primary and secondary school levels however not in tertiary levels of schooling. even more, the lower level of mobility in higher level of schooling can also affect income mobility since it is well known that in chile returns to schooling are concave so the higher the level of schooling the greater is the return to each year of schooling. 
REGRESSION RESULTS
following the descriptive analysis and transition matrices for income mobility, we now present results from the empirical models presented in section 2. We estimate intergenerational income elasticities and schooling correlations controlling for the age of the child when his or her income as an adult is observed, this same age squared, age of the father when childhood household income is observed, this age squared and a dummy for year to control for time specific effects. We also analyze income elasticities and schooling correlations with cohorts in two different models: a) one where the interaction is done with aggregated cohorts of 10 years, and b) another one where the interaction is done with annual cohorts that allow to study mobility in a year by year basis. We present results for all samples, only sons and only daughters. We recall that the higher the parameter the lower the intergenerational mobility. as we said before, in the international literature this parameter is in generally low in scandinavian countries, and is higher in the Us and much higher in brazil, for example. table 5 shows the childhood/adult elasticities for income estimated from equations in section 2. the first row of table 5 shows an intergenerational income elasticity of 50.5% for the full sample, i.e. an increase in 1% of the income of the children household result in an increase of 0.5% of the income of the child in adulthood. this is a similar number to the one found by núñez and risco (2004) for chile. mobility is higher for the sub sample of daughters. While the child/adult elasticity of income is 59% for men, women have an intergenerational income elasticity of 42.6%. this difference of 18 percentage points suggests that women tend to have better outcomes in terms of income mobility than men once they leave their son/daughter status in the household. the three parameters shown are higher than those of lee and solon (2009) to study time variant effects of income mobility, the model in table 6 estimates the same regressions interacting the log of income with a dummy for aggregated cohorts in the data. three cohorts where constructed, one of children born between 1960-1970, one of children born between 1971-1979, and one of children born between 1980-1989. the interactions show no significant effects suggesting that mobility has experienced no changes during the last decades. this result is in opposition to the results in sapelli (2005) who found that mobility and inequality for chile is higher for younger cohorts. however, the data used in that paper is not panel data but a panel of cohort meaning that variation within cohort is not considered as it is in this article.
In table 7 we analyze the income elasticities with a dummy variable for each cohort in the sample. the cohorts included in this regression are 1966-1986 due to low sample sizes in other cohorts. figure 2 shows the variation in time of the income elasticity coefficients. like lee and solon (2009) bias, by adding age and age square of both child and father in the regression. the figure shows the results for the whole sample, sons and daughters. on average, intergenerational mobility has remained the same over time. the figure shows a slight increase of the coefficient, i.e. a slight decrease of income mobility. however, sample sizes are small within each cohort with each coefficient showing similar confidence intervals. nonetheless, as the figure shows, differences between men and women seem to matter, specially for older cohorts with a gender gap decreasing with time. this is mainly due to the fact that women has become less mobile in terms of income relative to men who have experience practically no changes in mobility with time. table 8 shows the income elasticity estimates using the average income of the household in two waves. short-run income measures are "'noisy"' measures for long-run or permanent income driving estimation into an attenuation inconsistency of the intergenerational of income elasticity. solon (1992) states that the coefficient for intergenerational income correlations would be estimated with a negative bias conducting to lower measures, providing conservative results of the income elasticity, hence estimating higher mobility. as noticed before, the ideal setting would be to have average income of the household during the whole life cycle, however, this requires a larger panel data set which is not available in chile at the moment. 6 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 Mobility Coefficients
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Sons Daughters standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. the sample in this regression is composed by children who became household heads or spouse in wave 2006 and were sons or daughters in preceding waves. the average income of the household in 1996 and 2001 is a proxy for parental permanent income. this measure reduces the effect of random shocks to income measures when measured in one period and present a more smooth measure of real by reducing the bias caused by measurement error. When we estimate intergenerational mobility using parental permanent income, we obtain lower mobility than models estimated before. the intergenerational income elasticity using permanent income is 63.8%, close to 14 percentage points higher than the elasticity estimates using income for one period. this suggests that using one period of income underestimates the parameter of mobility as discussed by lee and solon (2009). next, the same regressions are estimated using years of schooling. table 9 estimates the first specifications where years of schooling of the child in adulthood are explained by years of schooling of the child's household head in childhood, childs age when his or her years of schooling are observed, this age squared, household head age when his or her years of schooling are observed, this age square, and a dummy for year of observation. the results show a correlation between years of schooling of 0.441 for the whole sample, i.e. an increase in one year of schooling of the household head in childhood increases schooling by 0.441 the years of schooling in adulthood for an average child in the sample. gender differences are also noticeable when studying schooling mobility, since the intergenerational correlation is 0.499 for men and 0.349 for women, showing again higher mobility for the subsample of daughters than those of men. (see table 10 ), the results show that there are no significant effects between different cohorts. educational mobility as well as income mobility shows no variation in the last decades. When the educational correlation coefficient interacts with annual cohorts, figure 1 shows that there has been a slight increase in mobility, with a decreasing correlation of schooling between generations. as mentioned in the descriptive approach using mobility matrices, higher educational mobility, relative to income mobility, may be due to the increase in coverage of primary and secondary education and educational policies promoting completeness of schooling. In 2003, chile promotes compulsory schooling for the duration of high school. an important issue with the measures presented above is that mobility measurements depend on the initial position of individuals in the distribution of income or schooling or measures of relative mobility. to account for this positional movement the variables of interest are transformed to percentiles of income and deciles of schooling. In this sense, new estimates will show the intergenerational correlation between positions in the distribution across time. the regressions that estimate the correlation coefficient are the simplest regression used in previous results shown in table 5 and table 9. tables 12 and 13 show the intergenerational correlation coefficient for income percentiles and schooling deciles. the coefficient using the whole sample shows that the percentile correlation between periods is 0.519. this shows that an additional percentile in the percentile income distribution as a child increases the position in the percentile income distribution by 0.519 percentile in adulthood. this result is higher for the subsample of men. the correlation is 0.597 for men and 0.444 for the subsample of women. absolute and relative measures of income mobility show higher mobility for women. the correlation coefficient for relative schooling mobility using the whole sample is 0.613. an additional decile of schooling in the initial distribution increases the decile position in adulthood by 0.613 deciles. this result is lower for the subsample of women, showing again higher mobility for women. even though straight comparisons between the measures of absolute and relative mobility are complex, both measures show low intergenerational mobility and higher mobility for women.
CONCLUSIONS
Previous analyses of the transmission of economic status in chile have used cross-sectional data to estimate the intergenerational income elasticity, and have not observed longitudinal data. for instance, núñez and risco (2004) 9 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 Mobility Coefficients
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Sons Daughters use a separate data set on the parent's generation to estimate a first-stage regression of parent's log incomes on their education and occupation. after that, in a second stage, they estimate the regression of the children's log incomes on a prediction of his or her parent's log incomes based on the first-stage regression. as solon (2002) highlights, the two-stage procedure that uses education and occupation to predict parent's incomes is likely to lead to an upward bias resulting in less social mobility than there is in reality. the problem is that these first-stage parent's variables are not only associated with the children's incomes, but also might be positive predictors of the children's income even after conditioning on the parent's incomes. In the secondstage regression, when the parent's education and occupation is used only to predict the parent's incomes, but not as a separate explanatory variable in its own right, the resulting omitted-variables bias may lead to overestimation of the intergenerational earnings elasticity. In this way, their estimate may be biased upward by their prediction of parent's income on the basis of their education and occupation.
In this paper we overcome this problem by relying on observed data for both parents and children. We analyze intergenerational income mobility during the 1996-2006 decade in chile by using the most extended household panel survey of the country. following the recent literature, we control our estimates for time-series variation (lee and solon (2009), mayer and lopoo (2004)). We also present two set of estimates: one with parents' household incomes measured in the first wave only, and another with parents' household incomes measured across the first two waves. In this sense, our results from the first set will provide conservative estimates of the degree of intergenerational transmission of income. and the second set of estimates will produce an approximation to use a measure of permanent income rather than current income.
our results show high intergenerational income elasticities in comparison to other developing countries, and these values are higher for sons than for daughters. however, the estimates are lower than those estimated by the previous literature showing that the two stage procedure produces an overestimation of the intergenerational income elasticities. When analyzing cohorts, the results suggest that there are not significant changes in the measures of income mobility. the results also show that schooling mobility is higher than income mobility, however not for high levels of schooling. that may be due to the increase in primary and secondary education coverage during the last 50 years, showing that schooling policies seem to be effective in coverage but not in promoting education as a source of higher mobility. When relative measures of mobility are estimated the results show low levels of relative mobility for income percentiles and schooling deciles. these results also show that women are more mobile than men.
